/ 


R/fl^  tmlfiid    ^Kd 


'mArZZA  lla/rr  ■  /frAAtt rrrA  'Mmm/AA/a/i  ■  //ttxiarfitiAr//A  lla/rr  ■  7frAA// rrrA  I lamm/AA/An  ■  f/tiAA/irAtiAr/ZA  lla/rr  /frA< 
'/AAttrrrA  (MmmtAAfA/i  ■  A/axiarAttArZZA  HaZrr  ■  Ai/ami rrrA  (lAmmtAAsAa  ,  AAiAAarAttArZZA  HaZrr  AfrAAt/rrrA  iMmmtAA/An  ■  AAtAAarAuArZZA HaZrr  -  AlrA/rtt  nrx  (/*mi 
iaa/a/i  .  AAaxiarA/iArZZA  Ha/rr  ■  ArAAttrrrA  (Mmm/AA/&ri  ■  fhua/wtiftti  lla/rr  ■  AlrAAtt  rrrA  (lAmmtAAtAn  ■  AAaAA//rAttArZZA  HaZrr  ■  AfrAAtirrrA'MmmtAAtAn  ■  AftiAAan 
ft/ArM  lla/rr  -AfrA  A// rrrA  ftomm/AArtw  ■  A/aAAarAtiArZZA  HaZrr  ■  AfrAtatrrrA  (Mm  mtAA/'»/i  ■  AAaAAarA/nAr/ZA  lla/rr  ■  AlrAAtt  rrrA  (Anmm/AA/Ai.  AAiAAarAttArZ/A  lla/rr  -> 
'I'AAttrrrA  ( inmmtAAtAn  ■  AA/tAA/irAttArZZA  HaZrr  ■  AfrAAttrrrA  f Ia/ii  m/'AA/art  ■  Al/tAAttrAaArZZA  lla/rr  ■  AfrAAttrrrA  I MmmtAA/art  .  AAiASarAtiAr//A  I) a/rr  -ArAAttrrrA  iMm/t, 
/AA/'a/i  .  AAtiAAarAiiArZZA  lla/rr  ■  AfrAAt/rrrA  (MmmtAAtifn  ■  AAuAA/irAt/ArZZA  HaZrr -  AfrAAttrrrA  (MmmtAAtWrt  .  AAaAAarA'ttAr//A  lla/rr  'AlrAAtt,  .^'MmmtAAtAn  •  AAaiAar, 
fitiArZZA  lla/rr  -AfrAAttrrrA  (Mmm/AA/an  ■  AAttAAtirAaArZZA  HaZrr  -A/rAAt/rrrA  iMmm/AA/An  .  AAaAA/irAuAr//A  If  a/rr- A/rAAtt  rrrA  (Aim  i/i/aa/'a..  ^AaAAarA'tiAr//A  Ha/rr  ■  ?, 
ArAAttrrrA  <Mm  aitAA/A/i  ■  AAtiAAarAttAr//A  lla/rr  ■  AlrA/n/rr/A  lifmm/AA/A/i  ■  A/tiAAarAi/ArZ/A  lla/rr  ■  SfrAAttrrrA  '/Amm/AA/#n  ■  AAuiarJ!iUr//Alla/rr  -AfrAAz/rrrA  (Mmn 
/AA/'a/i  ■  AAiAAarAtiArZ/A  lla/rr  -Al/AA/rrrrA  (Mm m/AA/A/i  ■  AftiAAarAitArZZA  HaZrr  -AfrAAttrrrA  <  >am  m/AA/'»/>  ■  AAtiAAarA'aArZ/A  lla/rr  ■  AlrAAtt  rm(>»mm/AA/'»n  ■  AAtiAAa/: 
fuArZ/A  Ha/rr  -  AfrAAttrrrA  ( lam  m/Sit'tm  ■  AuiAA/trAtiArZZA  HaZrr  ■  AfrAAti  rrrA  (MmmtAAtan  ■  iftiAAarA/tx'Z/A  lla/rr  -AfrAAttrrrA  'MmmtAA/ar.  AAaxXarAttAr//A  lla/rr  ■/ 
/AAttrrrA  (jam mtAA/A/i  ■  Aft/xuirAaAr/ZA  I 'I a/r r  ■  AfrA&a rrrA  (MmmtAA/a/r  ■  AAnAAarAtiAr//A  lla/rr  -AfrAAt/rrrA  (Mmm/AA/AM  .  AA/iAAarAitAr//Alf a/rr  AlrAAa rrrA  (Mmn. 
/AA/an  ■  AA/iAAarAiiAr//A  If  a/rr  AfrAAt/rrrA  (jam  m/AA/'&rt  ■  AAaAAarA'tiAr//A  lla/rr  -AfrAAttrrrA  <Mm  m/AA/'&n  ■  AA/txUirA'tiAr//A  lla/rr -AfrAAt/rrrA' /am m/AA/an  ■  AAasiar, 
iuAr//A  Ha/rr  -Alt  AAttrrrA  (Mmm/AA/'An  ■  AAaxitirAttArZ/A  lla/rr  -  AlrAAtt rrrA  (lamm/AA/an  .  AAa±iarAa&//S  lii//rr  /9rSM  rrri  AA&mm/xiS»n  >  AAajsarAnlstAi  liir/rr/ 
'rStwrrfS  (Mmm'SUen  ■  AA/iXi<ir/iw//j  llatrr  ■  AlriMtrrrS  (Mmm/li/fin  .  AAnjia/AtusrtfS  lin/ff  ■  A//S*// rri.i  (AmmiSi/'fi-n  ■  AAaiiarAitif/U-lln/rr  ■  AfrSiMi >trf±  (>&mn 
/si/**    ■   AAti±HirA<ijr/£i  lla/fr  ■  AlrUutrrrS   (MmnuSA/ttn  ■   n//±iS'r/iu&-//i:^^m^m^\*nirrs±  i'/i*m m/Xss»r>    ■   AA/xv/rA</M-M    'taffr  ■' Afr±fiit *m*<  '~mm/li/'#rr    ■   AAiitsn/: 


%uift&  lla/fr  ■  Alr'S&t/ /rfi  ()»mmt'±&/Wn    ■   Af/tAi#rAitSf//±  ftn/fi'Ai^ 
W<wwJ  (Mmmi'SU'ifft    ■    ■  Aaxm/Attir/U  tin/rr  ■  rfrSiHtrrrS  f/nm^k 
■'jjs«n    ■   S';i.';-A'.'<.it/h  Jla/r/ ■  /IfSiHt wS   (Mmm/JS'»n   ■   AA/j 
Htjst/S  Ihr/er  ■  AA.HH/ #-rj  (Mmmf^&n    ■   AAtixuirAtt. 
Wiwrrss  ()i9mr,i/\U:fi   ■  AfniiatAuiff/i  ltr//rr  A/'MtrrsS  0' 
ViS/'&n    ■  AAnxiarAi't/v/to  jla/fr    AAj/w/rrS  (Mmm/xU/y/i  ■   AAt.\ 


HiWMi  lia/rr  -AfrAW'J    ' '■>/;/.  t.'.  1  ■■•  i        AfaX>s/<-A//Js//J  lla/rr  •■ 
M#«*rr±   (jemit/Xk'fH    .     t«±UtrA{iAf/tAllti//>r  ■  A/rsw  rrsi  A'/*m>,. 
vli/A/t    ■   AAaxuirAnLiff/S  11/t/rr  ■Afi'SiHirrrj   ()&mm/j'/-'tr  ■   Auixuir/m^ 
wtjr/ti  Utt/rx  ■  AlfSfui rrti  >mv.  v/s  •/■•/,■         .-;-'. .'./  ■■  /•  lfrt/rr  -Airs* 


~--i*mwi  f'temmiUten    ■  AmuafA/cw/U  It  afar  ■'Alri^tiiy^("-mm/M/»n  ,  AAmsn/: 
■   AAaxurrAaArM  llfi/sr  ■ 'Affi/w/rfS  (Mmm/M/Mn  ■   AAaxuf-Aiw/ti  lla/rr  ■> 
n/rr  .'/Maunv*   A*mms±i/'An   .   AAttxutrAair/fylla/rr  ■  AtrSw xrrt  (Mmn 
MmmrAMWn    ■   AA/i^i/trAAif/Zi  lln/rr  -  Aff±*</rrfi(/fmm/m'«n   .   AAaxuir. 
'/xurrAasrM  fftr/rr  -At/M/H/wrs  <)&mm/±l//*n  ■  AAa±iarAtt4r//i  lisi/sr  ■> 
rr  ■Slf!S<nir''fS   < >»m mjli/'#n  ■   AA/xi^rAjr^z/S'in//-/  -.Atri/ni rrsx   (Minn 
inmm/xi/'ttn     ■   AAnJS*nA«±*/te  ttr//sr  ■ 'A'ri/nt rritit "»m -m/ii/'iMf    ■  AAaSiar, 
,t  WitarAitirftl  llr//rr  ■  AfrAA/trrrj    (Mm m/iStWn  ■   AA/±U7/AaX*M  It <?/<•/  ■  J 
■'ta/rrAirnH/rm  (lAmm/si/'nn  ■   AA/±u/rAnJr/Ai'la/sJ'AM<H/rr*J   (Irtmn, 
.Irrri  (Mmm/xi/tin    ■  Af/7AJarAaM*/4  lla/sr  -.Afrsou  fes'Mmmf'j&t'vit   ■  AAixiar. 
4itSeMi  IftT/rr  ■  AfritHt /r/\  (mv.  7>,-jiA/,-  .'-;-  '..'./-/'  Iln/rr  ■Afrstuirrtj   •  ;.r„,m/±SMn  ■   Ataxur,Aitiis//±  llri/rr  •  A/fi/n/  rr?s   (><ymm/SS/*/r  .   AA/i±sarAu±r//.i  tlfi/rr.J 

»■*'/»«!  (n*»  .Ufrt  .  AAijMirAuAf/to  llti/sr  ■  Afri<*< -rrsiiMm msli/f/t  ■  AArxi»rA»X'//.i  tlatr/  -AfcuntrrrS  (j&mm/su'&n  .  AAixu/rAaJs/iill/r/rf  ■  A'1S<wr/vj(Mmn 
viitM  -  UnW'Aasf/tA  J/i  '/■/  ■  Wfifttt  '  ■'ntm/xUfri  ■  AfaxuisAitis/ts  ll/r/cr  AtrjA/trrfS  iMm/n/JS/'&n  ■  AAaMarAitx/ii  lla/rr  ■  Afri*n H~rA( i»mm/Xi/'#n  ■  AAtissar, 
4it^s//s  Jltt/rr  /  '  -•  i  '-■'■  I  ;.)  n  /'xii.,/'  A/riSafAaifM  lla/rr  -'AlrHH/rm  t mm m/SS'rrri  ■  fftt±uir/it/ir//A  fla/rr  .  ffKlMi Ariel  (i»mmS±s/f>n  ■  AAaaa'Wilr/ll  llfi/rr-J 
1/Stn/rrrS  (J»mm(±u'#n  ■  AAusttrAairSU  lltt/rr  ■  AlrSiwrr/s  (lAmm/xL/*//  ■  AAuieirA'«jr//j  lla/fr  AifSfttrrrs  (jr,mmt±i/*n  .,AAaXU>rAtar/tsllater-Sirii/»«*rei(Mm6 
uSS/'&rt  ■  AA/tMacAiiif/U  llii/rr  ■  AlrStHt /ft*  (Mm m/SSfnn  ■  Af/txiiisA't/St/fsllri/r/AltSMi/rfS  (i*mm/XHt>n  ■  AAajjarAiiiff/i  1'ri/sr-  Af'Mi tvs±1 i»m rn/xbAn  ■  AfaUari 
iaXr/Zs  llt//rr  •'/m/H/xmi  iMmm/li/A/i  ■  fUHXfirAttSr/tilln/rr-Airstm/'rrii  t Mm m/li/f/i  ■  AftiXu>rA'iiSr//All/?//-j'-nt-iA<"<r.L  <"*m m/XUifn  ■  AAxiarA/tjs/ii  lla/rr  •> 
IrjA/irrrJ  (Mmm/XU»n  ■  AAtU±arA<tlr//A  lla/rr  ■AirSnt/rrrs  (J&mm/iSmn  ■  AAti.iitirAuir//s  lla/rr  ■  Arxrttrrrj  (>*mm/XLr'i»n  ■  A/axu/rAajr//i  lla/rr  •  Afira/rrrS  (Mmn, 
'/li/rrn  .  AAaxiarA«ir//i  lla/rr  ■  Afrj/wtrrrj  <MmmSxi/»n  ■  AA^arAni^^-Ua/rr  Jff—?^rrrj  ,f>m^.<~-iL'/»n  ■  AuuiarJSaiffa  lla/rr  ■  AhitwrrrJ  t Mm m/±LMn  .  AA/Xiar. 
£uir//i  lla/rr  ■  AlrXfrtirrrs  (Mmai/xi/*//  ■  AAaxu/rAaXr//j  in  J  '/[I  {_)  1  >M  I  \r*  •  ir^/  /  ''•>  Ha/rr  ■  Af/SAarrrS  (Mmm/Xu'nn  ■  AAaxxarA'axr//j  lla/rr-'/ 
IrsratrrrS  (Mmm/xitan  ■  AutxuirAasr//l  lla/rr  ■  AlrSrut rrrSj  I  ml^\_j  J  fll  \^_)  J  II a/  A  irxirrrx  '  ir-rn m'XXf'nn  ■  AAxyarA'ax*//s  lla/rr  ■  AlrJ*//rrrJ  (jr>mn 
uxiMri    ■    futSiarAajr//d   Ifa/rrArjtwrrrS    ( Mm  miixt'*rr\^  Aa^^  /rr>>^^  Ai'\  <M6n     ■    fiajMirAaX-//^   lla/rr  ■  ArxtM/rrrj*  >*/nm/Xiff>n    ■    /faxM". 

4air//J  Ha/rr  ■  Afrx+arrrj  I Mmmiiir'an  ■  AAaxutrAajr//*  lla/rr  ■  Alrjimrrri  t it*m  m/±S/nn  .  //axi//rA4tJr//i  lla/t  r  ■  A'rSr*/  rrr.l  (MmmrXUrm  ■  rfax>r/rAtiM'//j  lla/rr/ 
yjfu/rrrs  (Mmm/iU»n  ■  AAaUarAuxr/M  If"'-'  ■  ««w'  *~-'  '  ■-■•-  -"A '"»  ■  //»>ni/-A»—"-  l'-^r  .  /)',_■•■"  "^  (,»,»„,/<,,+„  .  AAxiarAax-V/x  lla/rr  -  Alrtm/rrss  f^ma 
fXUnii  ■  AAaxi/irAv4r//S  lla/rr  A'rjru/rr J  h  \  /'xi/>\  V  j  jSj  \j  j  _A)j  jj  \  -  m'/  A  \  f"^\  /  -'  ''"/'~r  ■  Alrj/ut rrri-(Mm -mrxi/nn  ■  AAtxutr 
%ux*//A   lla/rr  ■  A/rAA/t rrrA    (Mmm/xi/'rir/   r—*      \     aArjj    r\        I    AlrSi    Ai         /     mail      \^jj)   J     xujA  (—)      \     /rril      I   /—>'■>    <>&m ai/xiran  ■    A/axu/rAaxr//A   lla/rr  ■/ 

:*tT i.  :         m>P —     \~~^    Jxa'ASr  ri.  lp AAa.\x>>rA'uxr//A  lla/rr    A/iA^rrrrj    AAamr, 


1/A/a/rrrA    <  >»mmA\A"rn    ■    r fajxr/r/u/JK  K  m\  s.        x>raM^  r\.  ^  f la.iS/ir/iuArt/A  lla/rr  ■  /a%jt>a rrrs    r  j/rm» 

'/jj/a/i  ■  AfaxiarAaAr//A  lla/rr  ■  AfrSwrrrA  (Mmm/xiMn   ■  (7axuir/iaAr//A  llaTrr  ■  Al/Mwrrrj  f'//>ftim/iiS»tt   ■  /AaAAar/mxr//A  lla/rr  -AfrSetirrrA  (Mmm/xi/an   ■   AAaAXar. 
'iaAr//A  lla/rr  AtrA/xtrrrS  ()»mm/AS/'/tn  ■   r/axiarAaAr//A  lla/rr -AlrA/M/rrrA   '  Mmm/AX/fri    ■   A/axu/r//aAr//A   lla/rr  ■  A/sjsv/rrrj   ( ifrnm/AA/art  ■    AAxH/sA'aA/Z/A  lla/rr  -/ 


-»  D 


~|/    '   -   //axiarA«sr//A  lla/rr  ■ /l rjwr, 
.      i  lla/rr   Alrirr/ rrri' inmm/xi/An 


r-//rrrA    I  "■■all 


faint  reel  ()&m  mill/an  -   /VaxsarAtiAr/iUlf^     TTyJiW^      { — ^    j    'ji^.      ^   \  U<t/^~/ — \\z//AQ     J~s~\rJ  7  n     nj    '  -   'AtxiarAjidrM  lla/rr  ■  AirJAtirrrA   ("■an 

vxUa/t   ■   AAiAAarA//Ar//A  lla/rr  ■  AtrAAttr/l      L^  J    i/'all     ^]     laJI  J    II     I    ijl     J    %il      ~A  <       W    /     /    N i  lla/rr   AAiAa  rrrxAAnmmtxA/tw    ■   AAixi/a 

fttArm  lia/rr  [AlrttHtrrrA  (MmmtxltHj*     ^  [ ^  'lAr*     *S~]   "^     S  ^-Mm^  \^  J    AtL_J\ D  i^"j[  '  •tutrrri  Y&mmtiSr'an  ./AAiAAarA'tiAf//A  lla/rr  .. 

(rxtNtrrri   (MmmrSi/'an   ■   AAaXiarAtiir/h- "s <w- „w^-^„ AAaxkiiAtt,. fa/\ — , >• f)>» ,-.//>//  .   AAjiMarAaAr//A  lla/rr  .  AlrAttti rrrA   (ii>m/i 

'/xt/'#n-  .  AAaiXarAaAr//A  lla/rr  ■  AlrSAarrri  (Mmm/si/fn  ■  A(aXiarAtiAr//A  lla/rr  ■AftAati rrrA  ria/am/xiM/i  ■  AAaxuirA'axr/ZA  lla/rr  ■SfrAtHirrrA(Amm/Xi/'r,a  ■  AAuAai 
%u*r//A  lla/rr  ■SirS/M/ rrrA  (Mm  at/AA/'art  .  AAtAAiirAtiAr//A  I  I a/r  r  ■  ArAtai  rrrA  (Mmm/AAr'&n  ■  AAaAAarAuAr//A  lla/rr  ■  AAaa/i rrrA  (j»m  m/AA/'rm  AAaxuirAiiM//A  lla/rr  i 
faaarrrA  (Mm m/AAs'ivx  .  A/aAAarA/eArZ/A  lla/rr  ■  AfrAf*/ rrrA  (jnmm/AA/'art  .  AAaxutrAaAr//A  lla/rr  AtrAtut rrrA  (Maim/AA/'iyn  .  AAuAacA'uir//A  lla/rr  Asaa/i rrrA  'Mm/. 
'/AA/an  ■  AfaAAarAaAr//A  lla/rr  AirAatt  rrrA  (jAmmtAAt'&n  ■  AlaAAarAttAr//A  lla/rr  ■  AfrArat rrrA  (Mmm/AA/'if/i  ■  AAixi/nAiiAr//A  lla/rr  AlfAtHirrrJ  AAmmtAAt'ifn  -  AAtxirn 
htAr/ZA  lla/rr  -AlrAi*//  rrrA  (Mm  m/AA/'an  ■  AAiXiarAaArZ/A  lla/rr  ■  ArAtx/  rrrA  (MmmfAA/n-n  ■  iZaAAarAtiAr//A  lla/rr  ■  Africa  rrrA  (Mmm/AA/*n  .  AAui//rAitAr//A  lla/rr  ■/ 
fatfarreA  (Mmm/AA/'&n  ,  AArtAAarAuAr//A  lla/rr  A/rAt*i rrrA  (Mm m/AAMri  ■  AAaxAarA'nAr//A  lla/rr  ■AlrAatt rrrA  (MmnicAA/'an  .  AAtAAarA/tAr//A  lla/rr  -'A/nAtt rrrA  (Am/, 
■/AA/'ttn  -  AfaAAarAuAr//A  lla/rr  -.AfeAtH/ rrrA  (Mmm/AArifn  ■  1/aAAarA/iAi-ZZA  lla/rr  -AirArm rrrA  (Mmm/AA/Aa  ■  AAtAAarAttArZ/A  lla/rr  ■^/frAattrrr'A'MmmtAAran  ■  AA/xiai 
itiArZZA  lla/rr  -AfrAtnt rrrA  (Mmm/AA/'a/i  ■  AAaAAarA'ttArZ/A  lla/rr  StrAfi// rrrA  (Mm m/AA/'ifzt  .  AAiAAarA'uAr//A  lla/rr  -A^rAA/t rrrA  (A»m m/AA/'/M  ■  AAiAxarAnAr//A  lla/rr  ■/ 
faint  rrrA  (Mmm/AA/ifn  ■  AAaAAarAttAr//A  lla/rr  -AfrAatt rrrA  f'iamm/Ai/»n  .  AAt/AAarAaAr//A  lla/rr  AAaiw  rrrA  AA^m mrAA/'n/i  ■  AAaAxarAuAr/U  lla/rr  A/rA/w  rrrA  (mm/. 
vAA/i*/i  ■  AfaAAatAi/iAr//A  lla/rr  ■AlrAea rrrA  (Mmm.'l'^i-^n  ■  Aaui(«.,//a  tf-.r/i t ■  jlricti /Ml  ■Mmm/AA/'an  ■  AAaAAarA'uAr//A  lla/rr  ■/lrArHtrrr.l(i»mmt'AA/'i»n  ■  AAixiat 
iaAr//A  lla/rr  -AlrAAtt rrrA   (Mm m/AA/'a/t    .    '  iiwrrrA  t i*m m/AAz'»n  .r/AtAAttrAuAr//A  lla/rr  ■  i 


uAAt'rtn  ■  AfaAAatAi/iAr//A  lla/rr -AfrAatt  rrrA  <A 
4'aie/iA  lla/rr  AlrAAti rrrA  (Mm m/AAz'an  .  ' 
IrAiwrrrA  (Mmm/AAz'&n  -  AAiAAar-A/tAr//A  Ha. 
'/AA/arr  ■  AAiAAarAtiArZ/A  lla/rr  ■A^rAat/rrrA 
A'uAr//A  lla/rr  -AfrAna  rrrA  (Mmm/AAt&n  .  t 
1/A/H/rrrA  (Mmm/AAzon  ■  AAixiarAtiAr//A-  lla 
/AA/W/t    .  AAaAAarAtiAr/ZA  lla/rr  ■  ArAtft/rrrx  \ 


( Mm-m :  *s-, 


WATER  RESOURCES 

COMMISSION 


lA/A/i  .  AAaXAarAaArZ/A  lla/rr  ■  AltAiwrrrA  (Mm/, 
iAtZZa  HaZrr  SirA/H/rrrJ  <6»mm/AA/e/t  .  AAtAAat 
mtrrrA  'Mmm/AAZA/t  AAaxuirAiteAr/ZA  llaZrr-i 
A/a/i  ■  AAaAAarAuAr//A  ll/t/rr  ■  AfrAAt/rrrA  (mmn 
uAtZZa  lla/rr  ■  SlrAA// rrrA  '  Mm  mtxitA/i    ■   ZZ/ixun 


htAr/ZA  lla/rr -AlrAaa rrrA   (;am m/AA/'n/i    .  A6aAAZirAaAt//A  lla/rr  flrA/tti rrrA  A'/A/n m/AA/'&n   ■  A/aAAarAttAr//A  ll/t/rr    AlrAA/trrrx  (Mmm/AA/J*n   ,   AAiAAarAttAr//A  lla/rr  ■. 
irAAt/rrrA  (Mmm/AA/'/in   ■  AA/AAarA/iArZ/ilft /.r  ■  ,"rl:' ,-.»--5(   A^mm'AA/w     ■   AAuiar/,ttAr/tt   II. ■<  *r  ■  ArAAt/rrrA   (lammrAAtWrt  ■   AAtXLarAttAr//A  lla/rr  -AirAAt/rrrA   (m/tii 


/AA/'a/i   ■  AAiXiarAwtArZ/A  lla/rr  ■  Alrxatt rrrA  f  '/,/./ 


u.;.itA</.~  .  ' 


.  r > 
>  ,im/AA/an 


AfaAAarAti 


UtAAttrMiArZ/A  lla/rr  -/IrAAti rr*. 


iuAr//A  lla/rr  -./TrAArt rrrA  (.lamm/AA/'o-n  ■  AAaAAarAuAr. ■".  lla/rr  -y^-Atnt rrrA  'Mmm/iitan  ■  AAaAAarAttArZZA  lla/rr  ■  A//AAt/rrrA  (Mmm/AA/an  .  AAaxiarA'nAr//A  lla/rr  , 
lrAA//rrrA(/»mm/AA/'/>n  ■  AAaAAarA'uArM  lla/rr  •JZM«/t  •■; .'  'A.,-?,'.'  'r  n  ■  A,*,,,,  ar//A  lla/rr -ArAA/t  rrrA  (MmmtAA/a/t  .  AAtiAAarA'uAr//A  'la/rr-  A/rAAttrrrA  AAnm/. 
'/AA/A/t  .  Af/tAAZirAvtArZ/A  If a/rr  ■  AfrAAt/rrrA  (MmmtAA/A/t  .  AAaAAarAt/ArZ/A  lla/rr  ■  ArAot/ rrrA  (Mmm/AA/'&n  <-  AAzAAarAuAr//A  Ha/rr  AfrAAt/rrrA  (jnmmtAAtA/t  ■  AAaxitu 
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Division  of  Water  Resources, 

and 

Director.  Division  of  Water  Pollution  Control 

for  the 
Fiscal  Year  Ending  June  30,  1967 


INTRODUCTION 

The  Water  Resources  Commission  was  established  by  Chapter  620  of 
the  Acts  of  1956.  This  legislation  also  provided  for  a  Division  of  Water 
Resources  as  the  operating  agency  of  the  Commission.  Chapter  685  of  the 
Acts  of  1966  established  a  Division  of  Water  Pollution  Control  as  a  se- 
cond operating  agency  of  the  Water  Resources  Commission. 

A  permanent  office  and  staff  for  the  Division  of  Water  Resources 
was  established  on  January  1,  1959,  so  this  report  includes  the  operations 
of  this  Division  for  the  eighth  complete  fiscal  year. 

The  Director  of  the  Division  of  Water  Pollution  Control  began 
work  with  a  limited  staff  on  January  1,  1967,  so  this  report  includes  opera- 
tions for  one-half  of  a  complete  fiscal  year. 

The  report  is  divided  into  two  maj^r  sections,  commencing  with 
the  activities  of  the  Division  of  Water  Resources  and  concluding  with  the 
activities  of  the  Division  of  Water  Pollution  Control.  The  overall  super- 
visory responsibility  for  the  two  Divisions  rests  with  the  following  in- 
dividuals who  collectively  constitute  the  Water  Resources  Commission: 

CHAIRMAN  —  Robert  L.  Yasi 

Commissioner  of  Natural  Resources 

PUBLIC  WORKS  REPRESENTATIVE  —  Edward  J.  Ribbs,  Commissioner 

Department  of  Public  'Works 

Designee  -  John  Hannon,  Division  of  Waterways 
Department  of  Public  Works 

COMMERCE  &  DEVELOPMENT  REPRESENTATIVE  —  Theodore  Schuleriberg,  Commissioner 

Designee  -  Regis  J.  Harrington,  Division  of  Planning 
Department  of  Commerce  &  Development 


PUBLIC  HEALTH  REPRESENTATIVE  —  Dr.  Alfred  L.  Frechette,  Commissioner 

Designee  -  John  C.  Collins,  Director 

Division  of  Sanitary  Engineering 

AGRICULTURE  REPRESENTATIVE  —  Charles  H.  McNamara,  Commissioner 

Designee  -  Myron  A.  Maiewski,  Assistant  Commissioner 
Department  of  Agriculture 

METROPOLITAN  DISTRICT  COMMISSION  REPRESENTATIVE  — 

Howard  Whitmore,  Commissioner 

Designee  -  Charles  0.  Clark,  Director  and 
Chief  Water  Supply  Engineer 

Public  Members  -  Mr.  Peter  G.  Karalekas 

Mr.  Thomas  J.  Rouner 
Mr.  Robert  E.  O'Brien 

On  August  1,  1966,  Robert  L.  Yasi  was  appointed  Commissioner  of 
the  Department  of  Natural  Resources  and  thereby  succeeded  former  Commissioner 
Charles  H.  W.  Poster  as  Chairman  of  the  Water  Resources  Commission. 

Upon  the  retirement  of  Harold  J.  Toole  on  October  31,  1966,  Mr. 
Charles  0.  Clark,  Director  and  Chief  Water  Supply  Engineer,  was  appointed 
as  designee  of  the  Metropolitan  District  Commission;  and  upon  the  retire- 
ment of  Worthen  H.  Taylor  on  December  2,  1966,  Mr.  John  C.  Collins,  Direc- 
tor and  Chief  Engineer  of  the  Division  of  Sanitary  Engineering,  was  appoint- 
ed designee  of  the  Department  of  Public  Health. 

At  the  expiration  of  Mr.  Reilly's  term  as  public  member,  Mr. 
Robert  E.  O'Brien  of  Arlington,  was  sworn  in  as  public  member  on  March  7, 
1967,  for  a  three-year  term. 

The  afore-mentioned  Chapter  620  directs  that  the  Commission  shall 
meet  on  the  second  Monday  of  each  month,  or  more  often  as  may  be  deemed 
necessary.  The  twelve  regular  monthly  meetings  were  held  in  the  Commission's 
office,  as  were  the  five  Special  Meetings  held  on  August  22,  1966;  Septem- 
ber 28,  1966;  March  3,  1967;  June  59  1967;  and  June  15,  1967. 
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DIVISION  of  WATER  RESOURCES 


Staff 


The  staff  of  the  Division  of  Water  Resources  consisted  of  the 
following  persons  during  the  year*: 


Director  and  Chief  Engineer 

Associate  Civil  Engineer 

Senior  Civil  Engineer 

Senior  Civil  Engineer 

Resources  Planner 

Senior  Engineering  Draftsman 

Principal  Clerk 

Senior  Statistical  Clerk 

Senior  Clerk  &  Stenographer 

Junior  Clerk-Typist 


Malcolm  E.  Graf 
Charles  F.  Kennedy 
Oden  P.  Pyle 
Thomas  F.  Doucette 
Nicholas  Earth 
William  M.  Everberg 
Rosemary  M.  Noonan 
Beverly  E.  Brown 
Isabel  F,  Moors 
Linda  Bragman* 


Appropriations 

The  following  table  shows  a  comparison  of  the  appropriations  for 
the  operation  of  the  Division. 


Fiscal 

Year 

1959 
I960 
1961 
1962 

1963 
1964 

1965 
1966 

1967 


Appropriation 

$  70,800. 
$  75,915. 
$  79,475. 
$  88,920. 
$117,402. 
$129,649. 
$139,181. 

$140,573. 
$127,946. 


Amount  of 
Original  Reauest 

$122,150. 

$140,000. 
$200,432. 

$234,757. 
$155,461. 

$171,915. 
$187,332. 
$197,811. 
$161,448. 


*Transf erred  to  the  Division  of  Water  Pollution  Control  on  January  30,  1967. 
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In  addition,  the  following  sums  were  appropriated  for  the  operation 
of  the  three  Interstate  Flood  Control  Commissions: 

Thames  River  Valley 
Flood  Control  Commission      -    $  450.00 

Connecticut  River  Valley 
Flocd  Control  Commission      -    $58,005.00 

Merrimack  River  Valley 
Flood  Control  Commission      -    $82,450.00 

These  funds  were  used  for  the  payment  of  the  Commonwealth's  share 
of  operating  tib*  respective  Flood  Control  Commissions,  and  the 
annual  tax  and  eccnxiic  losses  to  the  up-river  states  caused  by 
the  construction  of  flood  control  reservoirs. 
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Last  Year's  Recommendations  and  What  Happened  to  Them 

Recommendation  fll  -  That  additional  funds  and  increased  staff 

be  made  available  to  carry  out  the  Commission's 
activities. 

Results:       One  additional  engineering  position  was 

created.  Funds  were  appropriated  to  start 
and  inventory  of  possible  reservoir  sites 
in  cooperation  with  the  U.  S.  Soil  Conser- 
vation Service.  Additional  funds  were 
appropriated  for  water  favorability  studies 
in  cooperation  with  the  U.  S.  Geological 
Survey.  Additional  funds  were  also  appro- 
priated for  water  resources  investigation 
and  research. 

Recommendation  #2  -  That  the  Commission  actively  support  legis- 
lation similar  to  House  No.  3733  of  1966  to 
piovide  a  complete  inventory  of  water  resources 
and  plans  cf  optimum  development  of  the  same, 
with  the  necessary  staif  to  carry  this  out. 

Results:       Legislation  was  introduced  similar  to  House 

Bill  No.  3733  of  1966  which  was  not  passed. 

Recommendation  #3  -  That  adequate  staff  and  consulting  funds 

be  provided  to  properly  investigate  matters 
relating  to  Chapter  220  of  the  Acts  of  1965 
which  are  being  referred  to  this  Commission. 

Results:       Sufficient  staff  was  not  provided  for  work 

necessary  under  the  provisions  of  Chapter 
220,  Acts  of  1965. 

Recommendation  #4  -  That  the  Commission  explore  the  advisability 

of  a  license  law  to  cover  borings  contractors 
for  additional  ground  water  data. 

Results:       Due  to  a  lack  of  adequate  personnel  this 

matter  was  not  explored. 
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Recommendat Ions 

The  activities  of  the  Commission  have  continued  to  be 
hampered  by  the  lack  of  sufficient  appropriations  and  staff  to 
carry  out  the  many  additional  responsibilities  that  are  being  given 
to  the  Water  Resources  Commission  each  year. 

It  is  recommended: 

(1)  that  adequate  sta£,f  and  consultant  funds  be  provided 
to  properly  investigate  matters  relating  to  Chapter 
220,  Acts  of  1965,  which  are  being  referred  to  this 
Commission. 

(2)  that  adequate  funds  be  provided  for  legal  consultants 
to  determine  what  are  the  definitions  of  the  waters 
of  the  Commonwealth. 

(3)  that  adequate  staff  and  consultant  funds  be  provided 
to  match  Federal  funds  available  for  comprehensive 
water  resources  planning  under  the  U.  S.  Water 
Resources  Planning  Act. 

(4)  that  the  Division  examine  the  desirability  and 
feasibility  of  regulation  of  well  drillers  as  to 
qualifications  and  minimum  standards  on  work  per- 
formed. 

(5)  that  the  Division  explore  the  advisability  of  a 
license  law  to  cover  boring  contractors  for 
additional  ground  water  data. 

Activities 

I  Coordination  of  Water  Resources  Activities  of  State. 

Interstate  and  Federal  Agencies  as  they  Effect  Massachusetts. 

Interstate  Agencies 

The  Chairman  of  the  Commission  serves  as  one  of  the 
Massachusetts  representatives  on  the  New  England  Interstate  Water 
Pollution  Control  Commission  and  was  the  reprsentative  from 
Massachusetts  on  the  Northeastern  Resources  Committee  which  holds 
regular  meetings  for  coordinating  the  water  resource  activities 
of  the  six  New  England  States  and  seven  Federal  agencies. 
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The  Director  of  the  Division  of  Water  Resources  serves 
as  a  Commissioner  on  two  Interstate  Flood  Control  Commissions, 
namely,  the  Connecticut  River  Valley  Flood  Control  Commission 
and  the  Thames  River  Valley  Flood  Control  Commission. 


Federal  Agencies 

Corps  of  Engineers,  Department  of  the  Army.  The  Commission 
is  designated  as  the  responsible  agency  to  represent  the  Commonwealth 
of  Massachusetts  on  problems  of  flood  control.   In  addition,  acting 
through  the  Division  of  Water  Resources,  it  reviews  all  of  the 
projects  of  the  Corps  of  Engineers,  advising  on  the  action  that  the 
Commonwealth  should  take.   In  this  regard,  numerous  conferences  were 
held  with  the  Corps  of  Engineers,  although  no  official  action  was 
required  on  the  part  of  the  Commission  during  the  period  covered  by 
this  report. 


Soil  Conservation  Service,  U.  S.  Department  of  Agriculture. 

Under  the  enabling  act  creating  the  Water  Resources 
Commission,  the  Commission  acting  through  the  Division  of  Water 
Resources  is  the  State  agency  responsible  for  cooperating  with 
the  Soil  Conservation  Service  in  the  small  watershed  program  under 
Public  Law  566.  The  following  actions  were  taken  by  the  Commission 
in  this  regard: 

1.  Authorized  the  Contracting  Officer  to  sign  agreements 
to  reinstate  Project  Agreements  for  both  the  Sucker 
and  Lamberton  Sites,  Ouaboag  River  Watershed  Project. 
This  became  necessary  due  to  the  fact  that  the  original 
Project  Agreements  for  these  sites,  through  a  mis- 
calculation of  time,  became  null  and  void  because  of 
the  failure  to  award  a  construction  contract  within 

90  calendar  days  from  the  date  of  said  agreements. 

2.  Authorized  the  Contracting  Officer  to  sign  a  Project 
Agreement  for  repair  work  to  the  East  Brookf ield 
Floodwall,  Quaboag  River  Watershed  Project.   Said 
repairs  will  include  reworking  the  expansion  joints 
to  eliminate  the  spalling  which  has  taken  place,  re- 
pairing a  crack  which  has  appeared  at  an  angle  of  the 
wall,  placing  a  concrete  cap  over  the  top  of  the  wall, 
and  facing  the  side  of  the  wall  toward  the  factory 
buildings  with  an  epoxy  coating  to  increase  its  dur- 
ability. 
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3.  Authorized  the  Contracting  Officer  to  sign  a  Project 
Agreement  as  Co-sponsor  of  the  so-called  Shaw  Site, 
Quaboag  River  Watershed  Froject,  which  reservoir,  as 
proposed,  would  include  a  public  water  supply  for  the 
Town  of  Leicester  as  well  as  flood  control. 

4.  Authorized  the  Contracting  Officer  to  enter  into  a 
Froject  Agreement  and  Operation  and  Maintenance 
Agreements  for  the  South  Silver  Site  as  a  part  of 
the  Clam  River  Watershed  Project. 

5.  Authorized  the  Contracting  Officer  to  sign  Supplement 
ifl  of  the  SuAsCo  Watershed  Work  Plan  which  would  make 
the  Commission  a  co-sponsor  of  the  project  and  assign 
to  it  definite  responsibilities  such  as  land  rights, 
water  rights,  non-Federal  construction  costs,  admini- 
stration of  contracts,  operation  and  maintenance  of 
/completed  structures,  and  signing  of  project  agreements, 

6.  The  status  of  the  construction  of  reservoirs  under 
this  program  is  shown  under  Section  V  of  this  report. 

In  addition  to  the  above,  the  Director  and  Chief  Engineer 
was  authorized  to  enter  into  an  agreement  with  the  U.  S.  Soil 
Conservation  Service  for  a  general  review  of  surface  water  resources 
by  evaluating  the  characteristics  of  potential  surface  water  impound- 
ment sites  in  an  area  of  approximately  300  square  miles  in  the 
Commonwealth.  At  the  time  of  this  reporting,  work  on  this  project 
is  still  in  progress. 

Department  of  Coismerce.  Cooperation  is  maintained  with 
the  Weather  Bureau  in  the  Department  of  Commerce,  in  the  exchange 
of  rainfall  data,   (see  Section  III) . 

Department  of  the  Interior.  The  Commission  works  closely 
with  the  U.  S.  Geological  Survey  in  carrying  on  cooperative  projects 
for  securing  basic  data  on  ground  water  resources  and  surface  water 
stream  flow.  The  Commission  made  $80,000  available  on  a  matching 
fund  basis  to  finance  this  work,   (see  Section  III) • 


State  Agencies 

The  Commission  kept  in  contact  with  the  appropriate  State 
agencies  to  secure  their  advice  and  comments  prior  to  formulating 
policy  or  approving  Federal  projects. 


WR  -  7 


II  Providing  Guidance  in  Formation  of  Water  Resources 

Policy  and  Laws 

The  General  Court  of  Massachusetts  was  still  in  session 
at  the  end  of  the  fiscal  year.  All  of  the  legislation  affecting 
the  Division  of  Water  Resources  had  not  been  enacted,  including 
the  1968  fiscal  year  General  and  Dupplementary  Budgets. 

Legislation  Directoy  Affecting  the  Division  of  Water  Resources 

The  following  acts  and  resolves  directly  affecting  the  Division  of 
Water  Resources  were  passed  during  the  Fiscal  Year  covered  by  this 
report : 

Acts  of  1966 

Chapter  55M-  -  An  Act  authorizing  the  Water  Resources 
Commission  to  permit  construction  of  a  dam 
and  reservoir  by  private  interests  in  the 
Blackberry  River  Watershed. 

Chapter  577  -  An  Act  authorizing  the  Water  Resources 
Commission  to  establish  encroachment  lines  and 
flood  plain  zones  in  the  drainage  area  of  the 
Shawsheen  River. 

Chapter  581  -  An  Act  authorizing  the  Water  Resources 
Commission  to  undertake  certain  diversions  of 
streams  into  Great  Pond  for  the  protection  of 
the  towns  of  Avon,  Braintree,  Holbrook  and 
Randolph  as  a  flood  control  measure. 

Chapter  602  -  An  Act  authorizing  the  Water  Resources 
Commission  to  construct  flood  control  works  in 
Diamond  Brook  Watershed  in  Walpole. 

Chapter  682  -  Establishes  an  Ipswich  River  Watershed 
District. 

Resolves  of  1966 


Chapter  65  -  A  resolve  continuing  the  investigation 
and  study  by  the  Water  Resources  Commission  of 
the  Water  Resources  in  Braintree,  Randolph  and 
Surrounding  Area. 

Chapter  99  -  A  resolve  continuing  an  investigation  and 
study  by  the  Water  Resources  Commission  of  the 
water  resources  of  the  Berkshire  County  Region. 
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Resolves  of  1967 

Chapter  26  -  A  resolve  further  continuing  the 

investigation  and  study  by  the  Water  Resources 
Commission  relative  to  the  water  supply  of  the 
Berkshire  County  Region. 

The  following  legislation  which,  if  passed,  would  directly  affect 
the  activities  of  the  Division  of  Water  Resources  was  pending 
legislative  consideration  at  the  time  of  writing  this  report. 

Senate  No.  324  -  A  bill  authorizing  the  Water 

Resources  Commission  to  construct  reservoirs 
for  flood  control  and  other  purposes  in  the 
watershed  of  Bradley  Brook. 

House  No.  1766  -  An  Act  to  authorize  a  comprehensive 
ten-year  program  of  water  resources  planning. 

House  No.  4722  -  A  resolve  providing  for  an 

investigation  and  study  by  the  Water  Resources 
Commission  relative  to  further  regulating  the 
taking  and  holding  by  the  Town  of  West  Spring- 
field of  water  within  the  Town  of  Southwick. 
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III  Collection  of  Basic  Data 


Rainfall 


The  Commission  continues  to  operate  a  system  of  116 
rainfall  stations.  The  rainfall  data  collected  from  these  stations 
is  exchanged  with  the  U.  S.  Weather  Bureau  for  data  on  the  stations 
which  they  operate.  Thus,  the  Commonwealth  has  an  active  network 
of  143  rain  gages  in  operation  at  the  present  time.  We  also  have 
two  automatic  rain  gages  in  operation,  one  in  Springfield  and  one 
in  Maynard. 

The  annual  rainfall  for  the  various  sections  of  the 
State  for  the  Calendar  Year  1966,  as  shown  by  representative  long- 
term  stations,  is  as  follows: 

Rainfall  in  Inches  1966 


Northeast 

Southeast 

Central 

Conn. River 

West en 

State 

Section 

Section 

Section 

Section 

Sectioi 

January 

3.85 

5.38 

3.82 

4.17 

2.82 

2.99 

February 

3.47 

3.26 

3.23 

3.62 

3.52 

2.99 

March 

2.51 

1.95 

1.97 

2.52 

2.61 

2.36 

April 

1.36 

1.27 

1.50 

1.08 

1.34 

1.64 

May 

3.06 

3.02 

4.60 

3.47 

2.66 

2.38 

June 

2.59 

2.56 

1.53 

2.67 

2.94 

2.38 

July 

3.63 

3.21 

1.37 

3.04 

5.22 

4.54 

August 

1.31 

1.24 

2.47 

1.18 

1.68 

2.47 

September 

5.06 

4.63 

5.13 

5.35 

5.31 

5.82 

October 

3.32 

2.98 

3.14 

3.67 

4.62 

3.77 

November 

4.08 

4.30 

4.73 

4.79 

3.75 

3.07 

December 

2.46 

2.33 

2.71 

2.73 

3.21 

3.07 

YEAR 

36.70 

36.13 

36.20 

38.29 

39.68 

37.48 

NORMAL 

43.63 

42.30 

43.98 

43.89 

43.82 

43.53 
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Rainfall  Excess  or  Deficiency  (In  Inches)  -  -  1966 


State 


Northeast  Southeast  Central  Conn. River  Western 
Section    Section   Section   Section    Section 


January 

+0.23 

+1.72 

-0.15 

+0.37 

-0.54 

-0.24 

February 

+0.13 

-0.14 

-0.28 

+0.14 

+0.45 

+0.09 

March 

-1.29 

-1.84 

-2.12 

-1.47 

-1.02 

-1.08 

April 

-2.26 

-2.35 

-2.51 

-2.73 

-2.20 

-1.98 

May 

-0.47 

-0.23 

+1.37 

+0.10 

-1.13 

-1.20 

June 

-0.84 

-0.71 

-1.55 

-0.95 

-0.87 

-1.57 

July 

-0.10 

-0.27 

-1.63 

-0.43 

+1.13 

+0.22 

Augus  t 

-2.73 

-2.45 

-1.69 

-2.51 

-2.28 

-1.65 

September 

+1.47 

+1.09 

+1.51 

+1.63 

+1.45 

+1.78 

October 

-0.14 

-0.32 

-0.35 

+0.43 

+1.18 

+0.54 

November 

+0.19 

+0.52 

+0.67 

+0.82 

-0.11 

-0.74 

December 

-1,12 

-1.18 

-1.05 

-1.00 

-0.20 

-0.22 

Excess 

+2.02 

+3.33 

+3.55 

+3.49 

+4.21 

+2.63 

Deficiency 

-8.95 

-9.49 

-11,33 

-9.09 

-8.35 

-8.68 

Total 


-6.93 


-6.16 


-7.78 


-5.60 


-4.14 


-6.05 


Stream  Flow 

There  are  a  total  of  68  stream  gaging  stations  in  the 
Commonwealth  being  operated  by  the  U.  S.  Geological  Survey,  27  of 
which  are  in  cooperation  with  this  Commission,  16  of  which  are  with 
the  M.D.C.  and  25  of  which  are  with  the  Department  of  Public  Works. 
All  of  the  results  are  published  annually  in  the  U*  S.  Geological 
Survey  Water  Supply  Papers. 

The  Commission  also  continued  to  cooperate  with  the  U.S. 
Geological  Survey  in  obtaining  base  flow  measurements  for  small 
drainage  areas  on  a  number  of  tributaries  throughout  the  Commonwealth, 
These  base  flow  measurements  are  being  made  in  each  basin  over  at 
least  a  three-year  period  and  constitute  a  vital  element  in  water 
resource  planning. 

Ground  Water  Data 


Under  the  cooperative  agreement  with  the  Ground  Water 
Branch  of  the  U,  S.  Geological  Survey  studies  were  continued  in  the 
Upper  Taunton-Ten  Mile  and  Neponset-Weymouth  areas,  with  a  third 
study  being  initiated  in  the  Deerf ield-Hoosic  drainage  areas. 
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Registration  of  Well  Drillers 

Chapter  513  of  the  Acts  of  1962  requires  that  any  person, 
corporation,  company,  or  partnership  engaged  in  the  business  of 
digging  or  drilling  wells  in  the  Coramonwealth,  shall  obtain  a 
Certificate  of  Registration  from  the  Water  Resources  Commission 
before  July  1st  of  each  year.  During  Fiscal  Year  1966,  155 
so-called  well  drillers  throughout  the  Commonwealth  were  registered 
with  the  Commission,  Also  any  out-of-state  drillers  who  do  any 
drilling  in  the  Commonwealth  were  also  registered.  Chapter  513 
further  requires  that  all  registered  drillers  shall  submit  a  report 
to  the  Commission  setting  forth  pertinent  information  on  all  wells 
drilled.  This  information  is  kept  on  file  in  the  office  of  the 
Commission  and  is  made  available  for  public  use  and  has  proved 
valuable  in  determining  the  ground  water  resources  of  the  Common- 
wealth. 
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IV  Management  of  Water  Usage 

Yield  of  Muschopauge  Pond 

Under  the  provisions  of  Chapter  414  of  the  Acts  of  1958, 
the  towns  of  Rutland  and  Holden  report  monthly  the  water  level  in 
Muschopauge  Pond  and  the  quantity  of  water  which  was  taken  from 
that  pond  for  domestic  water  supply  purposes,  In  the  event  that 
the  water  level  of  the  pond  goes  five  feet  below  the  spillway 
elevation,  the  Commission  must  determine  the  amount  of  water  that 
each  town  can  take  from  the  pond.  No  action  under  this  Act  was 
necessary  during  the  period  covered  by  this  report. 

Walden  Pond 

The  County  Commissioners  of  Middlesex  County  continued  to 
cooperate  with  the  Commission  in  submitting  to  this  office  periodic 
records  as  to  the  elevation  of  Walden  Pond  in  Concord, 


Flood  Control  -  Sudbury  River 

The  Commission  continued  to  coordinate  the  operation  of 
the  reservoirs  of  the  Water  Division  of  the  Metropolitan  District 
Commission  and  the  Department  of  Natural  Resources  located  on  the 
Sudbury  River.  The  reservoirs  are  operated  so  that  during  the 
recreational  season  1,500  million  gallons  and  during  the  remainder 
of  the  year  2,600  million  gallons  of  storage  capacity  are  kept 
available  for  the  storage  of  flood  flows  in  order  to  reduce  flood 
hazards  along  the  river. 


V  Planning  and  Implementing  Regional  or 
River  Basin  Water  Resource  Development 

Status  of  Special  Studies 

Berkshire  County  Water  Resources  Study 

The  Division  completed  and  filed  with  the  1967  Legislature 
the  final  report  of  the  Water  Resources  Commission  relative  to  the 
water  supply  and  water  resources  of  the  Berkshire  County  Region.  The 
report,  which  will  be  printed  as  a  Legislative  document,  was  not 
available  for  distribution  at  the  time  of  this  writing  but  should  be 
available  shortly. 
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Braintree,  Randolph  and  Surrounding  Areas  Water  Resources  Study 

In  accordance  with  the  provisions  of  Chapter  65  of  the 
Resolves  of  1966  the  Division  filed  with  the  1967  Legislature  a 
Report  of  the  Water  Resources  Commission  on  an  investigation  and 
study  relative  to  the  water  resources  in  the  towns  of  Braintree, 
Randolph,  and  the  surrounding  area,  which  was  printed  as  Senate 
Document  No.  1177. 

Assabet  River  Valley  Water  Resources  Study 

As  stated  in  last  year's  annual  report,  progress  on  this 
study  has  continued  to  be  hampered  due  to  a  lack  of  funds,  although 
limited  work  is  still  being  carried  out  in  the  area,  particularly 
as  it  relates  to  low  flow  equalization  in  the  river  to  satisfy  the 
increasing  demands  being  placed  upon  this  stream. 

Connecticut  River  Comprehensive  Water  Resources  and  related 
land  resources 

This  study  is  being  continued  with  a  target  date  of  1969 
for  completion.  The  work  is  being  managed  by  the  U.  S.  Army,  Corps 
of  Engineers,  New  England  Division,  with  various  Federal  agencies 
cooperating.  Multi-purpose  reservoir  site  studies  are  being 
conducted  by  the  Corps  of  Engineers  on  large  watersheds  and  on 
small  watersheds  by  the  U.  S.  Soil  Conservation  Service.  A  basic 
inventory  of  groundwater  potential  has  been  completed  by  the  U.  S. 
Geological  Survey,  Water  Resources  Branch. 

As  the  Chairman  of  the  Commission  or  his  designee  is  a 
member  of  the  Coordinating  Committee  on  this  study  Massachusetts 
has  been  represented  at  all  executive  meetings  and  public  hearings 
are  held  each  year  within  the  basin. 

The  Commonwealth  is  undertaking  further  seismic  work  in 
the  Connecticut  River  to  define  existing  data  on  ground  water 
potential  in  the  main  valley. 

Northfield  Mountain  Pumped  Storage  Project 

This  project  was  outlined  in  last  year's  annual  report. 
A  license  from  the  Federal  Power  Commission  was  sought  and  hearings 
on  the  matter  have  been  completed.  The  license  has  not  been  approved 
as  of  the  end  of  our  fiscal  year.  The  Metropolitan  District  Commission 
has  introduced  legislation  seeking  to  develop  additional  water  supply 
for  Quabbin  Reservoir.  This  legislation  would  authorize  a  25  million 
dollar  bond  issue  for  this  purpose. 
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Seismic  Surveys  by  Weston  Geophysical  Engineers,  Inc. 

The  Director  of  the  Division  was  authorized  to  enter  into 
a  contract  with  Weston  Geophysical  Engineers,  Inc.  to  perform  a 
seismic  survey  of  buried  river  valleys  in  Massachusetts  to  determine 
their  location,  bedrock  depth,  and  favorability  of  overburden  material 
from  seismic  velocity  identification.  Among  the  areas  which  will 
warrant  consideration  for  field  exploration  are  the  preglacial  valleys 
of  the  Connecticut,  Westfield,  Hoosic  and  Housatonic  Rivers,  and  it 
is  hoped  that  these  additional  studies  will  fill  in  some  of  the  gaps 
in  existing  data.  The  contract  included  a  provision  that  Weston 
Geophysical  Engineers  prepare  a  compilation  of  all  seismic  work  done 
in  Massachusetts.  The  results  of  these  studies  were  not  available 
at  the  time  of  this  writing,  but  it  is  anticipated  that  they  will  be 
available  shortly  after  the  beginning  of  the  fiscal  year. 


Participation  Under  Title  III,  Water  Resources  Planning  Act 
(P.L.  89-80) 

September  15,  1966  Governor  John  A.  Volpe  designated  the 
Commission,  acting  through  its  Division  of  Water  Resources,  to 
administer  the  planning  program  authorized  by  Title  III  of  the  Water 
Resources  Planning  Act.  An  application  was  submitted  on  January  11, 
1967,  with  a  Federal  grant  of  $36,5C0  being  subsequently  made  available 
and  cleared  for  expenditure  as  of  April  25,  1967.  An  additional  grant 
of  $3,460  was  forthcoming  at  the  end  of  the  Fiscal  Year. 

The  Resources  Planner  was  given  major  responsibility  for 
planning  program  development  with  over  75  per  cent  of  working  time 
being  devoted  to  Title  III  activities.  Beginning  November  14,  1966, 
about  33  per  cent  of  the  working  time  of  a  Senior  Civil  Engineer  was 
used  for  planning  functions.  Also,  beginning  January  7,  1967,  about 
33  per  cent  of  the  working  time  of  a  second  Senior  Civil  Engineer  was 
used  for  planning  purposes. 

During  the  Fiscal  Year  planning  under  Title  III  was  focused 
upon  basic  comprehensive  water  planning  objectives  and  procedures. 
A  preliminary  evaluation  was  made  of  the  past  and  present  water 
planning  activities  of  the  Division  of  Water  Resources.   Some  evalu- 
ation of  Ccmmission  member  water  planning  functions  was  also  undertaken, 

The  scope  and  general  content  of  regional  water  and  sewer 
e&adies  completed,  underway  or  programmed  by  various  regional  planning 
agencies  with  federal  grants  was  examined. 
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Considerable  time  was  also  devoted  to  the  water  base 
data  problems  and  the  programming  of  multi-organization  inputs  and 
responsibilities  in  a  regional  water  planning  effort  for  the  Ipswich 
River  Basin  under  Chapter  68 2 /Acts  of  1966. 


Status  of  Commission's  Construction  Program 

Soil  Conservation  Service  Projects 

SuAsCo  Reservoir  A-l  in  Westboro 

Land  surveys  continued  for  the  acquisition  of  the  necessary 
lands  for  this  reservoir,  which,  in  addition  to  flood  control,  will 
provide  low  flow  regulating  water  and  fish  and  wildlife  benefits. 

SuAsCo  Watershed  Project  -  Delanev  Complex 

Property  surveys  were  initiated  at  the  so-called  Delaney 
Complex  which  will  be  multiple-purpose  floodwater  retarding — fish 
and  wildlife  structures. 

Powdermill  Brook  Watershed  Project  -  Additional  Facilities 
at  Arm  Brock  Site 

Work  on  additional  facilities  at  the  Arm  Brook  Site  was' 
completed  to  the  satisfaction  of  both  the  U.  S.  Soil  Conservation 
Service  and  the  Commission  by  the  Contractor,  Western  Massachusetts 
Contracting  Engineers,  at  a  total  cost  of  $41,678.20. 

Clam  River  Watershed  Project  -  West  Lake  Site 

The  Contractor,  Arthur  H.  Hebert  &  Son,  Inc.,  of  Monterey, 
Massachusetts  completed  to  the  satisfaction  of  the  Commission  and 
the  U.  S.  Soil  Conservation  Service  the  West  Lake  Site  in  the  Town 
of  Sandisfield  at  a  total  cost  of  $94,631.21. 

Clam  River  Watershed  Project  -  Abbey  Site 

At  the  time  of  this  writing,  the  Contractor,  Arthur  H, 
Hebert  &  Son,  Inc.  of  Monterey,  had  resumed  work  on  this  reservoir 
after  winter  shutdown  and  was  some  72.5%  complete.  It  is  anticipated 
that  this  reservoir  will  be  completed  within  the  next  fiscal  year. 

Clam  River  Watershed  Project  —  Vegetating  of  West  Lake  Site 

Caprera  Construction  Company,  Inc.,  of  Boylston  was  awarded 
and  completed  to  the  satisfaction  of  the  Commission  and  the  U.  S.  Soil 
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Conservation  Service  a  contract  for  vegetating  the  earthfill  embank- 
ment and  other  areas  at  the  West  Lake  Reservoir  in  the  town  of 
Sandisfield  in  the  amount  of  $15,620.00 

Quaboag  River  Watershed  Fro.ject  -  Lamberton  Site 

Due  to  a  failure  on  the  part  of  the  Contractor,  Vincent 
J.  DiGregorio  of  Worcester,  to  comply  with  the  terms  of  his  contract 
and  a  subsequent  termination  of  said  contract  by  the  Commission, 
the  Contracting  Officer  was  authorized  to  enter  into  an  agreement 
with  the  Traveller's  Indemnity  Company  of  Connecticut  for  completion 
of  work  at  the  Lamberton  Site  in  the  Town  of  West  Brookfield. 

Quaboag  River  Watershed  Project  -  Sucker  Site 

B  &  M  Construction,  Inc.,  of  Hadley,  Massachusetts,  was 
awarded  a  contract  in  the  amount  of  $60,219.00  for  the  construction 
of  the  Sucker  Reservoir  in  the  Town  of  West  Brookfield. 


Status  of  Corps  of  Engineers  Projects 

New  Bedford-Fairhaven  Hurricane  Barrier 

The  Water  Resources  Commission  authorized  acceptance  of 
the  New  Bedford-Fairhaven  Hurricane  Project  by  the  Director  of  the 
Division  of  Water  Resources,  subject  to  a  proper  memo  of  understanding 
on  the  part  of  all  parties  involved  as  to  what  their  respective 
responsibilities  will  be  when  the  project  is  transferred  to  the 
cities  and  towns  involved. 

Three  Rivers  Local  Flood,  Protection  Project 

Although  work  on  this  project  was  just  about  completed 
during  the  fiscal  year  covered  by  this  report,  completion  of  the 
contract  has  not  yet  been  accepted. 


VI  Research 

Water  Resources  Research  Center  -  University  of  Massachusetts 

The  evaporation  study  being  carried  out  at  the  Quabbin 
Reservoir  continued  during  the  fiscal  year  covered  by  this  report. 

In  addition,  the  Director  x?as  authorized  to  enter  into  a 
contract  with  the  Center  for  studies  on  problems  relating  to  algae 
in  lakes  and  ponds  throughout  the  Commonwealth. 
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The  Division  of  Water  Resources  also  provided  financial 
support  to  the  Water  Resources  Research  Center  for  the  following 
projects: 

1.  Control  of  benthic  deposits  in  lakes. 

2.  Determination  of  the  feasability  of  removal  of 
algal  nutrients  in  lake  waters  by  ion-exchange. 

3.  The  study  "Hydrology  of  Massachusetts"  undertaken 
by  Assistant  Professor  C.  R.  Higgins  under  contract 
from  the  Division  is  being  updated  and  the  data 
computerized  for  future  amendments  is  nearly 
completed.  This  will  be  printed  by  the  Water 
Resources  Research  Center,  University  of 
Massachusetts  and  is  expected  to  be  finished 

in  the  near  future. 
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VII  Dissemination  of  Information 


Waterwise 

Although  the  Division  was  unable  to  publish  WATERWISE 
during  the  fiscal  year  covered  by  this  report  due  to  the  lack  of 
funds  and  insufficient  staff  to  carry  on  this  activity  with  our 
presently  heavy  work  load,  definite  steps  have  been  taken  towards 
the  publication  of  this  newsletter  on  a  regular  basis  beginning 
early  in  the  coining  fiscal  year. 


Legislative  Flyer 

A  Legislative  Information  Release  was  prepared  for  the 
members  of  the  General  Court  explaining  the  need  for  long  range 
water  planning  in  the  Commonwealth.  This  flyer  was  very  favorably 
received. 


Exhibits 

As  has  been  the  case  in  the  past,  the  Commission's  staff 
continued  to  assist  in  the  preparation  of  exhibits  which  have  been 
utilized  at  various  conservation  and  resources  meetings. 


Meetings 

The  Commission  continued  to  be  represented  at  various 
meetings  of  local  conservation  groups  and  the  Director  attended 
numerous  meetings  of  the  two  Interstate  Flood  Control  Commissions 
and  as  previusly  stated  on  the  various  meetings  on  the  Connecticut 
River  Watershed  Comprehensive  study.  Numerous  meetings  were  held 
with  local  officials  regarding  additional  water  supply  developments, 


WR  -  19 


ACKNOWL EDGFMENTS 

Again,  the  Director  would  like  to  express  his  thanks 
to  the  members  of  the  Commission  representing  the  various  State 
Departments  for  their  continued  assistance  and  for  making  the 
resources  of  their  Departments  available  to  this  office  in 
carrying  out  its  responsibilities. 

He  would  also  like  to  thank  the  staff  of  the  Commission 
for  their  assistance  in  the  preparation  or  this  report,  and  express 
his  gratitude  to  the  Division  of  Fisheries  and  Game,  as  well  as 
the  many  Federal  agencies  and  voluntary  and  professional  groups, 
for  their  continued  assistance* 


Respectfully  submitted, 


Malcolm  E.  Graf 
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DIVISION  OP  WATER  POLLUTION  CONTROL 
ORGANIZATION 


The  Division  of  Water  Pollution  Control  was  established  by  Chap- 
ter 685,  Acts  and  Resolves  of  1966  (Massachusetts  Clean  Waters  Act).  Sec- 
tion 27  of  this  Act  defines  the  jurist ictional  responsibilities  of  the 
Division  as  follows: 

"It  shall  be  the  duty  and  responsibility  of  the  division 
to  enhance  the  quality  and  value  of  water  resources  and 
to  establish  a  program  for  the  prevention,  control,  and 
abatement  of  water  pollution.  Said  division  shall: 

(1)  Encourage  the  adoption  and  execution  by  cities  and 
town,  industries  and  other  users  of  the  waters  of  the 
commonwealth,  and  by  co-operative  groups  of  municipali- 
ties and  industries,  of  plans  for  the  prevention,  con- 
trol and  abatement  of  water  pollution. 

(2)  Co-operate  with  appropriate  federal  agencies  or 

the  agencies  of  ether  states,  or  with  interstate  agencies 
in  matters  related  to  water  quality  control,  and  shall 
receive  and  dispense  such  funds  from  any  such  agencies 
as  may  be  available  for  the  prevention,  control  and  abate- 
ment of  water  pollution.  Said  division  shall  also  co- 
operate with  and  assist  departments,  boards,  officials  \ 
and  institutions  of  the  commonwealth  or  its  political 
subdivisions  that  may  be  concerned  in  any  way  with  pro- 
blems of  water  pollution. 

(3)  Conduct  a  program  of  study  and  research  and  demon- 
stration, by  itself  or  in  co-operation  with  other  govern- 
mental agencies,  relating  to  new  and  improved  methods  of 
pollution  abatement  or  more  efficient  methods  of  water 
quality  control,  including  the  treatment,  neutralization 
and  stabilization  of  sewage  and  industrial  waste  and  the 
disposal  thereof  by  treatment  or  disposal  plant,  sewer  ■ 
systems,  pumping  stations,  or  acceleration  flow  or  by 
other  methods,  facilities  or  equipment  so  as  to  insure 
cleaner  waters  in  the  coastal  waters,  rivers,  streams, 
lakes  and  ponds  of  the  commonwealth. 

(4)  Adopt  standards  of  water  quality  which  shall  be 
applicable  to  the  various  waters  or  portions  of  waters 
of  the  commonwealth,  and  a  plan  for  the  implementation 
and  enforcement  of  the  standards  so  adopted  for  the 
various  waters.  Said  standards  of  water  quality  shall 
be  established  to  protect  the  public  health,  enhance  the 
quality  of  water,  and  carry  out  the  provisions  of  sec- 
tions twenty-six  to  fifty,  inclusive. 
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Such  standards  as  shall  relate  to  the  public  health  shall 
not  be  adopted  x^ithcut  the  written  approval  of  the  com- 
missioner of  public  health. 

(5)  Examine  periodically  the  water  quality  of  the  vari- 
ous coastal  waters 3  rivers,  streams,  lakes,  and  ponds  of 
the  commonwealth,  or  separate  portions  of  such  waters,  and 
publish  the  results  of  such  examinations  together  with 
the  standard  of  water  quality  established  for  the  various 
waters  or  portions  thereof. 

(6)  Prepare  and  keep  current  a  comprehensive  plan,  which 
shall  be  approved  by  the  water  resources  commission,  for 
the  abatement  of  existing  pollution  and  the  prevention  of 
further  pollution  in  the  waters  of  the  commonwealth,  by 
the  installation,  use  and  operation  of  practical  facili- 
ties and  methods  for  controlling  water  pollution,  recogniz- 
ing different  requirements  for  different  waters  and  for 
different  segments  of  the  same  waters. 

(7)  Arrange  for  personnel  engaged  in  the  work  of  water 
pollution  prevention  and  abatement  to  take  courses  designed 
to  instruct  employees  of  water  pollution  control  facili- 
ties, including  sewage  treatment  and  disposal  systems, 

in  the  latest  and  most  efficient  methods  of  water  pollu- 
tion control  and  the  latest  developments  in  the  operation 
and  maintenance  of  plants  and  facilities  for  the  pre- 
vention or  abatement  of  water  pollution. " 

The  new  Division  was  created  in  the  Department  of  Natural  Resources  under 
the  Water  Resources  Commission. 


WATER  RESOURCES 
COMMISSION 

DIVISION 

OF 
WATER  RESOURCES 

DIVISION 
OP 
WATER  POLLUTION 
CONTROL 

Three  companion  pieces  of  legislation  were  also  passed  in  the 
last  Legislature  and  are  generally  described  as  follows: 

Chapter  687  provides  for  the  expenditure  of  $150  million  dollars 
for  financial  aid  to  cities  and  towns  toward  such  projects  as  will  insure 
cleaner  waters.  Of  this  act  not  more  than  $1  million  dollars  may  be  spent 
in  any  one  year  for  research  and  demonstrations.  In  addition  the  chapter 
authorizes  the  Division  to  accept  any  federal  funds  which  may  be  made 
available. 


WPC  -  3 

Chapter  700  —  An  act  relative  to  the  exemption  from  taxation 
of  certain  property  used  for  the  abatement  or  prevention  of  water  pollution. 

Chapter  701  —  An  act  providing  for  an  elective  deduction  and 
exemption  under  the  business  and  manufacturing  corporation  excise  for  the 
construction  or  improvement  of  industrial  waste  treatment  facilities. 


LEGISLATIVE  OVERSIGHT  COMMITTEE 


Mr.  Bernard  B.  Berger 
344  East  Hadley  Road 
Amherst,  Massachusetts 

Stephen  F.  Ells,  Esq. 
29  Holden  Road 
Concord,  Massachusetts 

Mr.  Thomas  Flint 
Simon  Willard  Road 
Concord,  Massachusetts 

Mrs.  Bernard  H.  Flood 
151  New  Lenox  Road 
Lenox,  Massachusetts 

Mr.  Allen  H.  Morgan 
114  Cochituate  Road 
Way land,  Massachusetts 

Mr.  Harold  J.  Toole 
322  Salem  End  Read 
Framingham,  Massachusetts 

Sen.  Joseph  D.  Ward 
Legislative  Post  Office 
State  House 
Boston,  Massachusetts 

Sen.  James  P.  Rurak 
Legislative  Post  Office 
State  House 
Boston,  Massachusetts 

Sen.  John  E.  Harrington ,  Jr. 
Legislative  Post  Office 
State  House 
Boston,  Massachusetts 

Sen.  Andrea  F.  Nuciforo 
Legislative  Post  Office 
State  House 
Boston,  Massachusetts 


Sen.  George  D.  Hammond 
Legislative  Post  Office 
State  House 
Boston,  Massachusetts 

Rep.  Raymond  F.  Rourke 
Legislative  Post  Office 
State  House 
Boston,  Massachusetts 

Rep.  Roger  L.  Bemashe 
Legislative  Post  Office 
State  House 
Boston,  Massachusetts 

Rep.  James  P.  Downey 
Legislative  Pest  Office 
State  House 
Boston,  Massachusetts 

Rep.  Anthony  J.  Burke 
Legislative  Post  Office 
State  House 
Boston,  Massachusetts 

Rep.  John  F.  Coffey 
Legislative  Post  Office 
State  House 
Boston,  Massachusetts 

Rep.  Lafcntaine  (Raymond) 
Legislative  Post  Office 
State  Hou 


&e 


Boston,  Massachusetts 

Rep.  Nathan  Rosenfield 
Legislative  Post  Office 
State  House 
Boston,  Massachusetts 
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DIVISION  OF  WATER 

POLL 

■UTION 

CONTROL  PERSONNEL 

following 

As  of  June  30,  1967 9   the  Division 
persons : 

Staff  consisted  of  the 

Thomas  C. 
Director 

McFahon 

M.S. 
Regi 

in  Sanitary  Engineering 
.stered  Professional  Engineer 

John  R.  Elwood 

Associate  Sanitary  Engineer 

M.S. 
Regi 

in  Sanitary  Engineering 
.stered  Professional  Engineer 

Alfred  E. 

Ferullo 

A.B. 

in  Biology 

Associate  Sanitary  Engineer 

William  A.  Slagle,  Jr. 
Associate  Sanitary  Engineer 

Linda  Bragman 

Clare  M.  Huber 


B.S.  in  Civil  Engineering 
Registered  Professional  Engineer 

Senior  Clerk  Stenographer 

Senior  Clerk  Stenographer 


The  following  personnel  have  been  on  loan  to  the  Division  from 
the  Division  of  Sanitary  Engineering,  Department  of  Public  Health  since 
January  1,  1967: 


John  B.  Casazza 

Associate  Sanitary  Engineer 

Richard  F.  Greeley 
Associate  Sanitary  Engineer 

Roger  A.  Rondeau 

Associate  Sanitary  Engineer 


B.S.  in  Bacteriology 

Registered  Professional  Engineer 

M.S.  in  Sanitary  Engineering 
Registered  Professional  Engineer 

M.S.  in  Sanitary  Engineering 


The  following  sanitary  engineers  were  on  loan  from  the  Federal 
Water  Pollution  Control  Federation  for  a  period  of  several  months: 

Hans  I.  Bonne 

Thomas  W.  Devine 

Myron  0.  Knudson 

The  Division  also  was  assisted  by  employees  of  the  Water  Resources 
Division  and  the  Department  of  Natural  Resources. 
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WATER  QUALITY  STANDARDS 

The  Division  of  Water  Pollution  Control  in  accordance  with  the 
provisions  of  the  Massachusetts  Clean  Waters  Act  has  adopted  standards  of 
water  quality,  classified  the  waters  of  the  Commonwealth  and  developed  a 
plan  for  the  implementation  and  enforcement  of  the  standards  and  classifi- 
cations so  adopted. 

On  February  17,  3967,  the  Division  held  a  public  hearing  on  the 
establishment  of  standards  of  water  quality  for  the  waters  of  the  Common- 
wealth. The  standards  establish  the  water  use  classes  to  be  applied  to 
the  waters  of  the  Commonwealth  or  different  portions  thereof  taking  into 
consideration  their  present  and  expected  future  use  and  value.  The 
standards  were  adopted  by  the  Water  Resources  Commission  on  March  3,  1967, 
and  filed  with  the  Secretary  of  State  on  March  6,  1967. 

Classification  of  the  Waters  of  the  Commonwealth 

Between  March  16,  1967,  and  April  1*1,  1967,  the  Division  held 
seven  public  hearings  throughout  the  Commonwealth  (see  attached  schedule) 
on  classification  of  the  waters  of  the  Commonwealth  including  interstate, 
intrastate,  coastal  and  marine  waters.  The  water  use  classes  applied  to 
the  waters  were  in  accordance  with  the  standards  adopted  by  the  Division. 
The  classifications  were  approved  by  the  Water  Resources  Commission  on 
June  20,  1967  and  are  to  be  filed  with  the  Secretary  of  State. 

Plan  of  Implementation 

A  plan  for  the  implementation  and  enforcement  of  the  water 
quality  standards  has  been  prepared  by  this  Division.  The  plan  provides 
for  the  elimination  of  all  known  relevant  sources  of  pollution  at  the 
earliest  practical  date.  All  sources  of  pollution,  including  both 
municipal  and  industrial  sources,  have  been  listed  and  a  date  established 
for  each  polluter  for  accomplishing  the  several  phases  of  the  implemen- 
tation plan.  j 

The  standards  and  the  plans  of  implementation  have  been  published 
in  nine  volumes.  Volume  I  relates  to  the  laws  and  policies  and  standards. 
Volumes  2  thru  8  relates  to  the  classification  and  plans  of  implementa- 
tion for  interstate  streams,  coastal  and  marine  waters.  Volume  9  relates 
to  the  classification  and  plan  of  implementation  for  intrastate  waters. 


FEDERAL  SUBMISSION 

The  Division  of  Water  Pollution  Control  in  accordance  with  the 
Federal  Water  Pollution  Control  Act  submitted  the  Water  Quality  Standards 
for  interstate  waters  to  the  Secretary  of  the  Interior  on  June  20,  1967. 
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RIVER  BASIN  HEARINGS 


Blackstone,  French, 
Mumford,  Quinebaug, 
Peters,  Mill  and 
Quins igamond 


March  16,  1967,  at  2:00  p.m. 

In  the  Auditorium  at 

State  College  at  Worcester,  Mass. 


Hoosic,  Housatonic, 
Green,  Williams,  and 
Tributaries  to  the 
Hudson  River 


March  21,  1967,  at  2:00  p.m. 
At  The  Berkshire  Community 
College,  Pittsfield,  Mass. 


Taunton,  Ten  Mile, 
and  Seven  Mile 


March  23,  1967,  at  2:00  p.m. 

In  The  Auditorium,  State  College 

Bridgewater,  Massachusetts 


Nashua,  Nissitissit, 
and  Squannacook 


March  28,  1967,  at  2:00  p.m. 

at  the  Auditorium,  State  College 

Fitchburg,  Massachusetts 


Connecticut,  Deerfield, 
Millers,  Farmington, 
Scantic,  Westfield 
Chicopee,  Ware,  Swift, 
Quaboag,  Mill,  and  Manhan 


March  30-31,  1967  at  2:00  p.m. 
at  the  Auditorium,  Western  Mass. 
Public  Health  Center, 
University  of  Massachusetts 
Amherst ,  Massachusetts 


Merrimack,  Little,  Powwow, 
Spicket,  Salmon  Brook, 
Beaver  Brook,  Concord, 
Assabet,  Sudbury,  Shawsheen 


April  4,1967,  at  2:00  p.m. 
At  the  Auditorium,  Lowell 
State  College,  Lowell,  Mass. 


North  Shore,  South  Shore, 
South  East  and  Cape  Cod  Coastal 
Waters,  Parker,  Ipswich,  North 
(Salem-Beverly),  Mystic,  Charles, 
Neponset,  Weymouth  (Back  and  Fore) 
North  (Scituate),  Cape  Cod  Canal 


April  14,  1967,  at  10:00  a.m. 
At  the  Gardner  Auditorium 
State  House,  Boston,  Mass. 
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SEWAGE  TREATMENT  FACILITY  CONSTRUCTION  PROGRAM 
PRELIMINARY  ENGINEERING  REPORTS 


The  following  engineering  reports  were  reviewed  and  approved: 

TOWN  TYPE  OF  REPORT 

HJCKLAND  SEWERAGE  AND  SEWAGE  TREATMENT  PLANT 
MAYNARD  li         "       "       " 

MONROE  s?         ff       "       " 

SANDWICH  !i        ?t       "       " 

SHELBOURNE  SEWERAGE 

SOUTHBRIDGE  SEWAGE  TREATMENT  PLANT 

WEBSTER  ,?     'x  " 

SEWAGE  TREATMENT  PLANT  SITE  HEARINGS 

In  Accordance  with  Section  6,  Chapter  83,  the  Division  held  the 
folic  ring  sewage  treatment  plant  site  hearings  in  conjunction  with  the 
Department  of  Public  Health: 

LOCATION  DATE  OF  HEARING 

ACTON  MAY  8,  1967 

CHESTER  MAY  9,  1967 

HARWICH  JANUARY  13,  1967 

HATFIELD  APRIL  6,  1967 

MIDDLEBOROUGH  JANUARY  13,  1967 

YARMOUTH  NOVEMBER  28,  1966 

All  of  the  above  sites  were  approved  by  the  Water  Resources 
Commission  and  the  Public  Health  Council. 

FEDERAL  WATER  POLLUTION  CONTROL  GRANT  PROGRAM  -  PUBLIC  LAW  660 

Under  this  Act,  the  Federal  Government  makes  available  to  muni- 
cipalities and  political  subdivisions,  grants  for  the  construction  of 
sewage  treatment  facilities.  Funds  allocated  to  Massachusetts  for  fiscal 
year  1967  were  $3,539,550.  Grants  were  made  on  the  basis  of  30  percent 
of  the  construction  costs  up  to  a  maximum  of  $1,200,000.  Frojects  certified 
by  regional  planning  agencies  developing  a  comprehensive  plan  for  water 
and  sewage  for  the  region  were  granted  an  extra  3  percent  of  the  construc- 
tion costs. 
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During  fiscal  year  1967,  the  following  applications  were 
processed  and  received  grants: 


Project 

Estimated 

No. 

Community 
WRENTHAM 

Project 

Cost 

Grant 

151 

STATE  SCHOOL 

S.T.P.* 

$  440,000 

$  132,000 

152 

GREENFIELD 

S.T.P.,  P.S.  &  Int. 

470,421 

173,450 

153 

WOBURN 

Interceptor 

162,900 

53,750 

154 

MANSFIELD 

S.T.P. 

370,000 

122,100 

155 

EAST  LONGMEADOW 

Interceptor 

194,000 

58,200 

156 

BROCKTON 

Interceptor 

590,000 

125,940 

157 

PITTSFIELD 

P.S.  &  Int. 

147,300 

44,200 

158 

HINGHAM 

P.S.  &  F.M. 

80,900 

26,697 

159 

ERAINTREE 

Interceptor 

156,000 

51,480 

160 

IPSWICH 

Interceptor 

80,400 

24,420 

161 

M.D.C. 

Winthrop  Term. 
Facilities 

2,344,986 

773,830 

162 

PLYMOUTH 

S.T.P.,  Int.  &  P.S. 

2,6675000 

792,300 

163 

READING 

Interceptor 

770,000 

254,000 

TOTAL 

$8,473,907 

$2,632,367 

•S.T.P. 

SEWAGE  TREATMENT  PLANT 

P.S. 

PUMPING  STATION 

F.M. 

FORCE  MAIN 

INT. 

INTERCEPTOR  SEWER 

In  November  of  1966,  the  Federal  Water  Pollution  Control  Act  was 
amended  by  the  Clean  Water  Restoration  Act  which  authorized  a  $3.4  billion 
program  for  fiscal  years  1968  through  1971.  After  July  1,  1968,  federal 
grants  can  be  increased  to  40  percent  if  there  is  a  30  percent  state 
grant  program,  and  to  50  percent  if  the  state  will  make  a  25  percent  grant 
and  the  state  has  enforceable  water  quality  standards.  In  addition  a 
10  percent  increase  of  the  federal  grant  can  be  made  if  the  community  is 
a  member  of  a  regional  planning  agency  which  is  preparing  a  comprehensive 
plan  of  water  and  sewer  systems. 

HOUSING  AND  URBAN  DEVELOPMENT  GRANT  PROGRAM 


The  Department  of  Housing  and  Urban  Development  is  authorized  to 
make  grants  to  local  public  bodies  and  agencies  for  construction  of  basic 
water  and  sewerage  facilities.  Grants  are  available  for  50  percent  of  the 
construction  costs  and  up  to  90  percent  in  exceptional  cases. 
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During  the  fiscal  year,  the  following  grants  were  made  to 
communities  in  Massachusetts: 

Location  Estimated  Cost  Grant 

Somerset  $4,114,000  $  771,750 

Stoughton  834,000  3^5,000 

Dartmouth  3,092,000  9-16,000 

Woburn  2,509,600  599,000 

TOTALS  $10 s 549 9 600  $2,631,750 

PUBLIC  WORKS  AND  ECONOMIC  DEVEL0BVSENT  ACT  OF  1965-GRANT  PROGRAM 

The  Secretary  of  Commerce  is  authorized  to  make  direct  grants 
for  the  acquisition  or  development  of  land  and  improvements  for  public 
works,  public  service  or  development  facility  usage,  and  the  acquisition, 
construction,  rehabilitation  alteration,  expansion  or  improvement  of  such 
facilities  including  related  machinery  and  equipment.  This  program  is 
restricted  to  redevelopment  areas  and  areas  of  high  unemployment  de- 
signated by  the  Secretary  of  Labor.  Direct  grants  cf  50  percent  are 
authorized  and  supplemental  grants  were  given  in  Massachusetts  for  sewage 
treatment  facilities. 

Location  Extimated  Cost     Grant 

Plymouth  -  Sewage  Treatment  Plant      $2,641,000        $1,056,400 

Chicopee  -  Sewage  Treatment  Plant  & 

Interceptor  4,047,000  824,000 

TOTALS  $6,688,000        $1,880,000 

FARMERS  HOME  AMMSTMTION-DEPAKIMENT  OF  AGRia^TURE-GRANT  PROGRAM 

The  Secretary  of  Agriculture  is  authorized  to  make  loans  and 
grants  for  water  supplies  and  waste  disposal  facilities  for  rural  areas 
having  populations  under  5,500.  Grants  are  made  for  up  to  50  percent 
of  the  development  costs. 

No  grants  were  made  to  communities  in  Massachusetts  for  sewage 
facilities  during  the  year. 

PLANNING  OF  SEWERAGE  AND  SEWAGE  TREATMENT  FACILITIES 

Under  Public  Law  560,  the  Federal  Department  of  Housing  and 
Urban  Development  makes  available  to  communities  interest-free  loans 
for  preliminary  and  final  planning  of  public  works  including  sewerage 
systems  and  sewage  treatment  facilities. 
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REIMBURSEMENT  PROGRAM 


Section  37  of  Chapter  685,  Acts  of  1966,  provides  for  reim- 
bursement to  cities  and  towns,  including  the  Metropolitan  District  Com- 
mission, for  a  portion  of  the  construction  cost  of  pollution  abatement 
facilities  which  they  constructed  prior  to  September  6,  1966.  The  program 
applies  only  to  approved  projects  which  were  financed  by  serial  bonds  or 
notes  issued  after  December  31,  1957.  Payments  will  amount  to  30  percent 
of  annual  principal  payments  maturing  each  year  except  where  federal  grants 
have  exceeded  30  percent,  in  which  case  the  amount  of  reimbursement  will  be 
reduced  accordingly. 

The  Division  has  reviewed  all  Public  Law  660  projects,  as  well 
as  several  additional  projects  which  did  not  receive  federal  grants,  to  de- 
termine '  their  eligibility.  A  total  of  153  projects  were  screened  and  103 
were  determined  to  be  eligible  for  reimbursement.  Documentation  and  certi- 
fication have  been  completed  on  approximately  3^  projects.  Thirty  cities 
and  towns  and  the  Metropolitan  District  Commission  will  receive  payments 
totaling  $591313^  during  fiscal  year  1968.  Payments  will  be  made  from 
the  Local  Aid  Fund. 

FEDERAL  WATER  POLLUTION  CONTROL  ACT  -  DEMONSTRATION  GRANT 

Under  Section  6  of  the  Act,  the  Secretary  is  authorized  to  make 
grants  to  any  state,  municipality  or  intermunicipality  or  interstate  agency 
for  the  purpose  of  assisting  in  the  development  of  any  project  which  will 
demonstrate  a  new  or  improved  method  of  controlling  the  discharge  into  any 
waters  of  untreated  or  inadequately  treated  sewage  or  other  wastes  from 
sewers  which  carry  storm  water  or  both  storm  water  and  sewage  or  other  wastes. 

A  grant  in  the  amount  of  $1,000,000  has  been  made  to  the  Metro- 
politan District  Commission  for  the  construction  of  the  proposed  Storm 
Water  Detention  and  Chlorination  Station  to  be  constructed  near  the  Boston 
University  bridge  over  the  Charles  River.  The  estimated  cost  of  construc- 
tion is  about  $4,000,000. 
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CONSTRUCTION  PLANS  APPROVED 

During  the  period  January  1,  196?.  to  June  30,  1967,  the  fol- 
lowing construction  plans  were  reviewed  and  approved  by  the  Division: 


LOCATION 

CHICOPEE 

CHICOPEE 

CHICOPEE 

DARTMOUTH 

DARTMOUTH 

HINGHAM 

LEE 

NEW  BEDFORD 

PITTSFIELD 

STOUGHTON 

WOBURN 

WOBURN 
WRENTHAM 


PROJECT 

SEWAGE  TREATMENT  PLANT 

CHICOPEE  RIVER  INTERCEPTOR,  SECTION  1 

CHICOPEE  RIVER  INTERCEPTOR,  SECTION  2 

SEWAGE  TREATMENT  PLANT  &  PUMPING  STATION 

INTERCEPTORS,  PUMPING  STATION  &  OUTFALL 
SEWER 

SEWER  EXTENSIONS  &  PUMPING  STATION 

SEWAGE  TREATMENT  PLANT 

STORM  &  SANITARY  SEWER  EXTENSIONS 

SOUTH  ST.  SEWERS  &  PUMPING  STATION 

SEWER  EXTENSIONS 

NORTH  WOBURN  SEWERS 

WEST  WOBURN  SEWERS 

SEWAGE  TREATMENT  PLANT 


In  addition  the  following  urban  renewal  projects  were  reviewed 
in  regard  to  separation  of  storm  and  sanitary  sewers: 


LOCATION 

CHICOPEE 

LYNN 

MAIDEN 

MALDEN 

TAUNTON 

WORCESTER 


PROJECT 

CHICOPEE  FALLS,  R-lll 

LYNWAY-SUMMER,  R-106 

CHARLES  STREET,  R-23 

SUFFOLK  SQ. -FAULKNER,  R-3^ 

HIGH  STREET,  R-98 

EAST  CENTRAL,  R-88 
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From  January  1,  1966,  to  June  30,  1967 ,  advance  planning  loans  were  made 
to  the  following  communities: 


TYPE 

PLANNING 

ESTIMATED 

COMMUNITY 

PLANNING 

ADVANCE 

COST 

CHATHAM 

Sewers  &  S.T.P.* 

31,000 

3,340,000 

BOSTON 

Sewers 

415,000** 

44,600,000 

SANDWICH 

Sewers  &  S.T.P. 

46,000 

4,313,000 

FALL  RIVER 

Sewers 

60,320 

740,000 

NEW  BEDFORD 

Sewer  Separation 

357,170 

27,374,435 

EASTHAMPTON 

Sewers 

16,000 

1,539,000 

DARTMOUTH 

Sewers  &  S.T.P. 

268,200 

6,000,000 

WER8TER 

S.T.P. 

6,000 

1,200,000 

NEW  BEDFORD 

Sewers 

149,499 

5,350,000 

EDGARTOWN 

Sewers  &  S.T.P. 

9,000 

1,124,000 

WESTBORO 

S.T.P. 

60,000 

1,230,000 

BUCKLAND 

S.T.P. 

8,700 

494,200 

ABINGTON 

Sewers 

34,500 

3,450,000 

MEDWAY 

Sewers  &  S.T.P. 

15,750 

4,577,050 

HARDWICK 

Sewers  &  S.T.P. 

5,150 

202,800 

WTLT.TAMSBURG 

Sewers 

22,500 

415,856 

CHTTMARK 

Sewers  &  S.T.P. 

2.700 

164,900 

DUDLEY 

S.T.P. 

18,500 

338,000 

DALTON 

Sewers 

20 , 000 

290,000 

TOTALS 

1,545,989 

106,743,241 

*SEWAGE  TREATMENT  PLANT 
**INCLUDES  WATER  SYSTEM  PLANNING 
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CONSTRUCTION  OP  SEWAGE  TREATMENT  FACILITIES 


During  the  year  1966,  and  the  first 
for  the  construction  of  sewage  treatment 
$11,950,384. 


half  of  1967  thirty  one  contracts 
facilities  were  awarded  totaling 


Project  No. 
Calendar  Year 
1966 

Municipality 
Belchertown  School 

Project 
S.T.P. 

Eligible 

Cost 

145 

294,200 

141 

Burlington 

Int.  No.  4 

458,150 

98 

Billerica 

S.T.P.  &  P.S. 

1,026,217 

98 

Billerica 

Int. 

654,746 

144 

Scituate 

S.T.P. 

1,095,104 

147 

Leominster 

Int. 

91,114 

134 

Milford 

P.M. 

154,126 

134 

Milford 

P.S. 

85,697 

143 

Shrewsbury 

P.S. 

63,479 

M.  D.  C. 

Cont.  220-s 

582,832 

150 

Brockton 

13  -  E.  Int. 

533,215 

150 

Brockton 

14  -  E.  Int. 

362,211 

144 

Scituate 

Sand  Hill  P.S. 

168,000 

114 

Leominster 

P.S.  &  F.M. 

23,571 

148 

Lee 

Int. 

415,000 

149 

Middleborough 

Sludge  Dewatering 

43,550 

139 

Millis 

S.T.P. 

188,735 

Scituate 

Int.  &  P.M. 

105,006 

147 

Leominster 

Int.  P.S.  &  F.M. 

186,287 

154 

Mansfield 

S.T.P. 

303,309 

153 

Woburn 

Int. 

156,935 
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CONSTRUCTION  OP  SEWAGE  TREATMENT  FACILITIES  CONTINUED 


Project  i 
Calendar 
1966 

No. 

Year 

Municipality 
Leicester  W.S.D. 

Project 
S.T.P. 

Eligible 
Cost 

111 

201,641 

156 

Brockton 

Int. 

326,320 

159 

Braintree 

Int. 

112,440 

148 

Lee 

S.T.P. 

762,000 

161 

M.D.C. 

Winthrop  Terminal 
Facilities 

2,563,723 

First  Half  1967 

160 

Ipswich 

Int. 

56,931 

152 

Greenfield 

S.T.P. 

203,064 

152 

Greenfield 

Int.  &  P.S. 

223,327 

151 
157 

Wrentham 
Pittsfield 

S.T.P. 
Sewer  &  P.S. 

389,522 
119,932 

TOTAL 


11,950,384 


New  Sewage  Treatment  Facilities  Completed 


During  the  fiscal  year,  a  new  sewage  treatment  plant  was  put  in 
operation  to  serve  the  Belchertown  State  School.  The  Ashland  sewerage 
system  was  completed  and  sewage  is  pumped  to  the  Framingham  system  for 
treatment  at  the  M.D.C.  Nut  Island  Plant.  The  Burlington  system  was 
completed  and  sewage  is  now  pumped  through  Wobum  to  the  M.D.C,  system. 
Intercepting  sewer,  pumping  stations  and  interceptors  were  completed  in 
Lecminister,  Milford  and  Shrewsbury  to  serve  certain  areas .  In  addition 
intercepting  sewers  were  completed  in  Brockton  and  West  Springfield. 

The  Metropolitan  District  Commission  completed  and  put  into  operation 
on  July  1,  1966,  the  Wellesley  Sewer  Extension  thereby  eliminating  the 
sewage  overflows  into  the  Charles  River  in  the  Needham  -  Dover  area.  The 
Chelsea  Creek  Headworks,  the  North  Metropolitan  tunnel  and  the  main  pumping 
station  are  now  in  operation.  During  the  spring  of  1967,  the  Boston  Main 
Drainage  Tunnel,  and  the  Wards  Street  Headworks  were  put  in  operation. 
Also  the  South  Charles  Relief  sewer  was  put  in  partial  operation  eliminating 
sewage  overflows  to  the  Charles  River  Basin.  The  settling  tanks  and  sludge 
digestion  facilities  have  been  completed  at  Deer  Island  and  are  scheduled 
for  operation  in  the  summer  or  fall  of  1967. 


WPC-15 

TAX  EXEMPTIONS  FOR  INDUSTRIAL  WASTE  TREATMENT  FACILITIES 


Chapters  700  and  701  of  the  Acts  of  1966  provide  for  certain  tax 
exemptions  for  industrial  waste  treatment  facilities.  In  addition 
these  facilities  are  eligible  for  investment  tax  credit  under  the 
Federal  Tax  Program.  The  following  is  a  summary  of  these  tax 
exemptions : 

PROPERTY  TAX  EXEMPTION  -  Chapter  700  provides  for  exemption 
of  industrial  waste  treatment  facilities  from  local  property 
taxes.  To  be  eligible  the  facility  must  be  in  operation  and 
be  effective  in  abating  or  reducing  pollution. 

CORPORATION  EXCISE  TAX  EXEMPTION  -  Chapter  701  provides  for 
deduction  from  net  income  of  the  cost  of  construction  or 
improvement  of  these  facilities. 

INVESTMENT  TAX  CREDIT  -  Chapter  5  of  Title  18,  Part  602, 
Code  of  Federal  Regulations,  provides  for  investment  tax 
credit  on  water  pollution  control  facilities  during  periods 
of  suspension  of  credit. 


The  following  company  requested  and  received  certification  of  its 
industrial  waste  treatment  facilities  during  1967: 


Whittaker  Corp.,  Concord 
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